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(57) An injection welding material comprising: (A) 
40 to 95% by weight of a polyamide copolymer compris- 
ing 2 to 25% by weight of polyamide 6 component and 
98 to 75% by weight of polyamide 66 component and 
(B) 5 to 60% by weight of an inorganic filler; and an 
injection welding material comprising: (A) 100 parts by 
weight of a polyamide resin mixture comprising: (A1) 90 
to 70% by weight of a polyamide copolymer comprising 
2 to 25% by weight of polyamide 6 component and 98 to 
75% by weight of polyamide 66 component and (A2) 10 
to 30% by weight of polyamide 12 resin and (B) 5 to 150 
parts by weight of an inorganic filler. 
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Descripti n 



Finn of THF INVENTION 

The present invention relates to an injection welding material suitable for air intake manifolds and sensors of sole- 
noid valves and anti-lock brakes, and it also relates to an injection welding material which, in addition to such suitable- 
ness, is also excellent in calcium chloride resistance. 9 m 

In order to produce air intake manifolds, system piping and the like hollow parts solely by injection molding the 
oarts is produced by making two-piece moldings and then they are bonded to each other by using injection welding 
materials The injection welding materials are also used when sensors for use in solenoid valves and anti-lock brakes 
are sealed, in order to protect electrical components and electronic parts contained therein from surroundings such as 
water, heat, various gases and the like. 

RAr.krepol IMP OF THE INVENTION 

Polyamide resins are used in broad application fields as engineering plastics having excellent mechanical charac- 
teristics heat resistance and chemical resistance. Since the strength of polyamide resins is further improved when inor- 
qanic fillers are blended, they are also used broadly in their reinforced form with inorganic fillers. 

However when polyamide 6 or polyamide 12 is used alone, it is excellent in welding property but cannot be used 
at high temperature because of its poor heat resistance. When polyamide 66 is used alone, it shows excellent heat 
resistance but has disadvantage in welding property. Particularly, its use in seal-molding causes poor adhesion, for 
example, between an inner coil bobbin and an outer resin of a sensor, thus posing a problem in that required insulation 

performance cannot be obtained. 

In addition when obtained parts are used as underhood parts of an automobile, they are attacked by calcium chlo- 
ride zinc chloride and the like metal halides used as antrfreezing agents for road surface, so that cracks are formed 
within a short period of time and physical properties therefore cannot be maintained. 

qi iy|M A RY nF THE INVENTION 

An object of the present invention is to provide an injection welding material having well-balanced injection welding 

Pr ^Sth^oblert^' thTpresent invention is to provide an injection welding material having well-balanced injection 
welding property, heat resistance, and calcium chloride resistance. 

Other objects and effects of the present invention will be apparent from the following description. 
as The present invention relates to, as a first aspect, an injection welding material comprising: 

(A1) 40 to 95% by weight, based on the total amount of the components (A1) and (B). of a polyamide copolymer 
comprising 2 to 25% by weight, based on the amount of the component (A1), of polyamide 6 component and 98 to 
75% by weight, based on the amount of the component (Al). of polyamide 66 component, and 
(B) 5 to 60% by weight, based on the total amount of the components (A1) and (B), of an inorganic filler. 
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The present invention also relates to. as a second aspect, an injection welding material comprising: 
(A) 100 parts by weight of a polyamide resin mixture comprising: 



(A1) 90 to 70% by weight, based on the total amount of the components (A1) and (A2), of a polyamide copol- 
ymer comprising 2 to 25% by weight, based on the amount of the component (A1), of polyamide 6 component 
and 98 to 75% by weight, based on the amount of the component (A1), of polyamide 66 component and 
(A2) 10 to 30% by weight, based on the total amount of the component (A1) and (A2). of polyamide 12 resin, 
so and 

(B) 5 to 150 parts by weight of an inorganic filler. 
pp.FF nFKP.RiPTlON OF THE DRAWINGS 

Figs 1(a) and 1 (b) show the shape of a test piece for use in the evaluation of injection welding property. 
Figs. 2(a) to 2(f) show a preparation sequence of a test piece for use in the evaluation of injection welding property. 
Fig 3 shows a method for the measurement of calcium chloride resistance. 

Figs. 4(a) to 4(c) show an example of the use of the injection welding material of the present invention. 
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Figs. 5(a) to 5(c) another example of the use of the injection welding material of the present invention. 
ncTA.. Pn nPRr.RIPTION OF THE INVENTION 

s in the present invention, polyamide 6 means a polycapramide. polyamide 66 means a condensation polymer of 
hexamethylenediamine and adipic acid, and polyamide 12 means a polydocecaneam.de 

The polyamide copolymer (A1) comprises 2 to 25% by weight, based on the amount of (M). of Polyam.de 6 com- 
ponent 98 to 75% by weight, based on the amount of (A1 ). of polyamide 66 component The amount of the ipolya- 
S component and that of the polyamkie 66 component are preferably from 2 to 30% by weight and from 98 to 70% 
u> by weigS respectively, and more preferably from 7 to 18% by weight and from 93 to 82% by we.gnt respective* 

V "toe ''anSTof toe polyamide 6 component is less than 2% by weight, the welding property .s detenorated. If the 
amount of the polyamide 6 component exceeds 25% by weight, the heat stability is deteriorated^ 

^e pTyamide 12 resin (A2)which constitutes the polyamide resin mixture (A) of the second aspect of he present 
invention ife used in an amount of from 10 to 30% by weight, preferably from 15 to 25% by weight, based on the amount 

" ° f *5 te^ZT^Z™** 12 resin is .ess than 10% by weight, improvement in caidum chforide resistance 
cannot be obtained. If it exceeds 30% by weight, the heat stability .s reduced 

Examples of the inorganic filler (B) to be used in the present invention include powders such as of calcium carbon- 
ate calcium silicate (wollastonite). talc, kaolin, mica, titanium oxide, alumina, silica, magnesium oxysulfanate whsker. 

20 fam^T and the like; fibers such as glass fibers, carbon fibers, metal fibers, boron fibers potassium trtanate fbers. 
ce^c f toe^s and toe fike; and zeolite and xonotlite. Among these, calcium carbonate, calcium abcate 
SSln, mica, titanium oxide, silica, magnesium sulfanate whisker, glass fibers, boron fibers, potassium ttonatefib- 
ers "ceramic fibers, zeolite, and xonotlite are preferred, and calcium silicate (wollastonite). silica, glass fibers, and potas- 

is in toef oToTf L Tne surface of the inorganic filler (B) is preferably treated wrth a coupling agent fr > toe 
such as an amino-silane coupling agent, an epoxy-silane coupling agent, and a titans |^couphng agert J salso pre- 
ferred to use a greige agent, such as a urethane resin, an acrylic resin, a nylon resin and combmahons toeneof 

As the inorganicfiller (B). it is particularly preferred to use those in the form of fibers havng af iber d.ameter of from 
30 0.5 to 2ol 2 anTtreated witn an amino-silane coupling agent, with the combination use of urethane or acrylic greige 
agents. 

These inorganic fillers may be used alone or as a mixture of two or more. 

In the first aspect of the present invention, the inorganic filler (B) is added wrthin the range of from 5 to 60% by 
weight, preferably^rom 20 to 35% by weight, per 1 00% by weight in total of the polyam.de f^^^V"^. 
ganic f iller (B). If its amount is less than 5% by weight, no improvement in mechan.cal strength can be obtamed. If rt 
exceeds 60% bv weight the surface property of a molded article is deteriorated. 

The SnSing materia, of toTf irst aspect of the present invention can be prepared easily by mett-kneading 

the DOivamide copolymer (A1 ) and the inorganic filler (B). 

m the second aspect of the present invention, the inorganic filler (B) is added within the range of from 5 to 1 50 pan* 
by weight. preferably 25 to 55 parts by we,ght. per 100 parts by weight of tnePolyam.de resin , ™xtore W 
amount is less than 5 parts by weight, no improvement in mechanical strength can be obtained. If .t exceeds 150 parts 
bvweiaht the surface property of a molded article is deteriorated. 1A . . 

" Te inSon weldir^materia. of the second aspect of the present invention can be prepared eas.ly by me.t-knead- 
ina the Dolyamide copolymer (A1). the polyamide 12 resin (A2). and the inorganic filler (B). 
m Dep^ng on tTr^uired characteristics, the injection welding materia, of the present 

additives, such as a heat resisting agent a weather resisting agent including an urtraviolet ray ^o^^ f ame 
reterder. an antistatic agent, a lubricant a plasticizer. a nucleating agent, a foaming agent a coloring agent, a stabler. 

3 "S^of 52 useoTthe injection we.ding materia, of the present invention are described, though the present 
50 invention is not construed as being limited thereto. mn ~tn,* a the hni 

A process for the production of a hollow part is shown in Fig. 4. Firstly, members A and B which constitute the , W- 
.ow partSe separate.' molded (F,g. 4(a)). and then the members A and B are assemb.ed ^^^^^ 
4(b)rThe method for assembling is not particularly limited. The members may be once taken out ^o^ n«W and 
assembled with hands, and then the assembly is then placed again in the mold. Alternately the members may be 
55 automatically assembled in the mold. The hollow part is then obtained by packmg a space 41 made ofslots formed on 
the members A and B with a molten injection welding material 42 of the present .rwentionfl *9-*<^ ™ of toe 

space 41 is not limited. Materials to form the members A and B are not particularly l.mrted. and resins, metals, alloys 
and the like can be used. 
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A method for the production of a sensor for anti-lock brakes is shown in Fig. 5. A magnet 51 is inserted into a mold 
and molded with an injection welding material 52 of the present invention to prepare a bobbin (Fig. 5(a)). An electric 
wire 53 is wound on the bobbin to prepare a coil (Fig. 5(b)). The coil is inserted into a mold and molded with an injection 
welding material 54 of the present invention to prepar a sensor (Fig. 5(c)). By the use of the injection welding material 
of the present invention, welding failure at all the welded parts throughout Fig. 5 (c) can be prevented so that a sensor 
having excellent water resistance and insulation performance can be obtained. 

The present invention will be described in more detail below with reference to Examples and Comparative Exam- 
ples, but the present invention is not construed as being limited thereto and can be applied to any parts produced by 
using an injection welding process. 

In Examples and Comparative Examples, evaluation of the injection welding material was carried out by the follow- 

1,19 As^ho^n in Fig. 1 . the test piece has a shape of the No. 1 piece of ASTM D 638. Rg. 1(a) is a side view of the test 
piece and Fig 1(b) is an elevation view ihereof. A single test piece is obtained by making the boundary interface of the 
components 1 and 2 fused by injection welding. 

The test piece was prepared in accordance with the preparation sequence of Fig. 2. A metal pece 21 having a 
shape of the component 2 of Fig. 1 was inserted into a mold for No. 1 piece of ASTM D 638 (Fig. 2(a)), and an injection 
welding material 22 was injected into the gap to effect molding of the component 1 (Fig. 2(b) and Fig. 2(c)). The thus- 
obtained component 1 was sufficiently cooled and then inserted into the mold (Rg. 2(d)). and an injection welding mate- 
rial 23 was injected into the gap to effect molding of the component 2 (Fig. 2(e)) to obtain a bonded test piece 24 (Rg. 
2(f)) In Fig 2 A and B respectively indicate a fixing part and a moving part of the mold. 

Tensile strength of the test piece was evaluated as an injection welding strength in accordance with the procedure 
of ASTM D 638, by measuring its maximum tensile strength until it is peeled off from the boundary interface or broken 
at a position other than the boundary (i.e.. the base material is broken). 

The heat resistance of the iriection welding material was evaluated by its deflection temperature under load meas- 
25 ured in accordance with the procedure of ASTM D 648. ^ 

The calcium chloride resistance of the injection welding material was evaluated by an overhung bending method 
shown in Fig 3 A test piece 31 (127 x 12.7 x 3.2 mm) was adjusted to the equilibrium moisture in the air (23°C. 
65%RH) The test piece 31 was then attached to a jig 32. and a gauze 34 impregnated with a saturated calcium chloride 
aqueous solution was applied to the maximum stress portion of test piece 31 under three point stress conditions of 0. 
30 75 and 1 1 0 kgl/cm 2 using a weight 33. Thereafter, the set of test piece and jig was allowed to stand for 1 hour in an 
oven of 100°C. After taking out from the oven, generation of cracks on the test piece surface was observed by the naked 
eye The standing in oven and observation of cracks by the naked eye were repeated 1 0 cycles. 
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EXAMPLE 1 

An injection welding material was obtained by melt-kneading 70% by weight of a polyamide 6/66 copolymer con- 
taining 2% by weight of the polyamide 6 component with 30% by weight of glass fiber. Results of the evaluation of this 
material are shown in Table 1 . 

40 EXAMPLE 2 

An injection welding material was obtained by melt-kneading 70% by weight of a polyamide 6/66 copolymer con- 
taining 1 5% by weight of the polyamide 6 component with 30% by weight of glass fiber. Results of the evaluation of this 
material are shown in Table 1 . 



45 



EXAMPLE. 3 



An injection welding material was obtained by melt-kneading 70% by weight of a polyamide 6/66 copolymer con- 
taining 25% by weight of the polyamide 6 component with 30% by weight of glass fiber. Results of the evaluation of this 
so material are shown in Table 1 . 

COMPARATIVE EXAMPLE 1 

An injection welding material was obtained by melt-kneading 70% by weight of polyamide 6 with 30% by weight of 
55 glass fiber. Results of the evaluation of this material are shown in Table 1 . 
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COMPARATIVE EXAMPLE 2 

An injection welding material was obtained by melt-kneading 70% by weight of polyamide 66 with 30% by weight 
of glass fiber. Results of the evaluation of this material are shown in Table 1 . 

5 

COMPARATIVE EXAMPLE 3 

An injection welding material was obtained by melt-kneading 70% by weight of polyamide 12 with 30% by weight 
of glass fiber. Results of the evaluation of this material are shown in Table 1 . 

10 

EXAMPLE 4 

An injection welding material was obtained by melt-kneading 70% by weight of a polyamide 6/66 copolymer con- 
taining 15% by weight of the polyamide 6 component with 30% by weight of kaolin. Results of the evaluation of this 
75 material are shown in Table 1 . 

COMPARATIVE EXAMPLE 4 

An injection welding material was obtained by melt-kneading 70% by weight of polyamide 6 with 30% by weight of 
20 kaolin. Results of the evaluation of this material are shown in Table 1 . 

COMPARATIVE EXAMPLE 5 

An injection welding material was obtained by melt-kneading 70% by weight of polyamide 66 with 30% by weight 
25 of kaolin. Results of the evaluation of this material are shown in Table 1 . 

In Table 1 , "EX" means Example and "CE" means Comparative Example. 



TABLE 1 



30 


Composition 


EX 
1 


EX 
2 


EX 
3 


CE 
1 


CE 2 


CE 
3 


EX 
4 


CE 
4 


CE 
5 




Polyamide 6/66 (polyamide 6: 2%) 


70 




















Polyamide 6/66 (polyamide 6: 15%) 




70 










70 






35 


Polyamide 6/66 (polyamide 6: 25%) 






70 
















Polyamide 6 








70 








70 






Polyamide 66 










70 








70 


AO 


Polyamide 12 












70 










Glass fiber 


30 


30 


30 


30 


30 


30 










Kaolin 














30 


30 


30 




Weld peeling strength (kgf) 


90 


217 


220 


200 


not welded 


180* 


238 


223 


32 


45 


Deflection temperature under load 


240 


224 


200 


212 


255 


172 


167 


150 


155 




(18.6 kgf/cm 2 ) ( Q C) 





















Note: * The base material was broken. 
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EXAMPLE 5 

An injection welding material was obtained by melt-kneading 80 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 20 parts by weight of polyamide 12 resin and 40 parts by 
weight of glass fiber. Results of the evaluation of this material are shown in Table 2. 
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FXAMPLE 6 

An injection welding material was obtained by melt-kneading 80 parts by weight of a polyamide 6766 copolymer 
containing 25% by weight of the polyamide 6 component with 20 parts by weight of polyamide 12 resin and 40 parts by 
weight of glass fiber. Results of the evaluation of this material are shown in Table 2. 

COMPARATIVE EXAMPLE 6 

An injection welding material was obtained by melt-kneading 100 parts by weight of polyamide 6 resin with 40 parts 
by weight of glass f toer. Results of the evaluation of this material are shown in Table 2. 

COMPARATIVE EXAMPLE 7 

An injection welding material was obtained by melt-kneading 100 parts by weight of polyamide 66 resin with 40 
parts by weight of glass fiber. Results of the evaluation of this material are shown in Table 2. 

EXAMPLE 7 

An injection welding material was obtained by melt-kneading 90 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 10 parts by weight of polyamide 12 resin and 40 parts by 
weight of glass fiber. Results of the evaluation of this material are shown in Table 2. 

EXAMPLE 8 

An injection welding material was obtained by melt-kneading 70 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 30 parts by weight of polyamide 12 resin and 40 parts by 
weight of glass fiber. Results of the evaluation of this material are shown in Table 2. 

EXAMPLE 9 

An injection welding material was obtained by melt-kneading 95 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 5 parts by weight of polyamide 12 resin and 40 parts by 
weight of glass fiber. Results of the evaluation of this material are shown in Table 2. In Example 9. the calcium chloride 
resistance was somewhat inferior, but other properties were excellent. 

EXAMPLE 10 

An injection welding material was obtained by melt-kneading 60 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 40 parts by weight of polyamide 12 resin and 40 parts by 
weight of glass fiber. Results of the evaluation of this material are shown in Table 2. In Example 10. the thermal prop- 
erties were somewhat inferior, but other properties were excellent. 

EXAMPLE 11 

An injection welding material was obtained by melt-kneading 80 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 20 parts by weight of polyamide 12 resin and 40 parts by 
weight of kaolin. Results of the evaluation of this material are shown in Table 2. 

EXAMPLE 12 

An injection welding material was obtained by melt-kneading 100 parts by weight of a polyamide 6/66 copolymer 
containing 15% by weight of the polyamide 6 component with 40 parts by weight of kaolin. Results of the evaluation of 
this material are shown in Table 2. In Example 12. the calcium chloride resistance was somewhat inferior, but other 
properties were excellent, and the weld strength was particularly excellent. 
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COMPARATIVE EXAMPLE 8 

An injection welding material was obtained by melt-kneading 80 parts by weight of polyamide 66 resin with 20 parts 
by weight of polyamide 12 resin and 40 parts by weight of kaolin. Results of the evaluation of this material are shown in 
5 Table 2. 

In Table 2, "EX" means Example and "CE" means Comparative Example. 



TABLE 2 
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Composition 


EX 


EX 


CE 


CE 


EX 


EX 


EX 


EX 


EX 


EX 


CE 




5 


6 


6 


7 


f 








1 1 


I £ 


Q 
0 




Polyamide 6/66 (polyamide 6: 


80 


- 


• 


- 


90 


70 


95 


60 


80 


100 






4 CO/ \ 

15%) 
























15 


Polyamide 6/66 (polyamide 6: 
25%) 




80 






















Polyamide 12 


20 


20 






10 


30 


5 


40 


20 




20 




Polyamide 6 






100 


















20 


Polyamide 66 








100 


















Glass fiber 


40 


40 


40 


40 


40 


40 


40 


40 










Kaolin 


















40 


40 


40 


25 


Weld peeling strength (kgf) 


164 


178 


180 


70 


185 


142 


202 


137 


151 


238 


102 




Deflection temperature under 


216 


195 


205 


255 


218 


209 


204 


188 


160 


167 


240 




load (18.6 kgf/cm 2 ) (°C) 


























Calcium chloride resistance 


>10 


>10 


2 


3 


>10 


> 10 


8 


> 10 


>10 


3 


>10 


30 


(cycle) 

























According to the first aspect of the present invention, an injection welding material which is suitable for injection 
welding and seal-molding can be obtained by adding an inorganic filler to a polyamide 6/66 copolymer comprising 2 to 

35 25% by weight of polyamide 6 component and 98 to 75% by weight of polyamide 66 component. 

According to the second aspect of the present invention, an injection welding material which is excellent in calcium 
chloride resistance and suitable for injection welding and seal-molding can be obtained by adding polyamide 12 resin 
and an inorganic filler to a polyamide 6/66 copolymer comprising 2 to 25% by weight of polyamide 6 component and 98 
to 75% by weight of polyamide 66 component. 

40 While the invention has been described in detail and with reference to specific examples thereof, it will be apparent 
to one skilled in the art that various changes and modifications can be made therein without departing from the spirit 
and scope thereof. 

Claims 

45 

1 . A composition comprising: 

(A1) 40 to 95% by weight, based on the total amount of components (A1) and (B), of a polyamide copolymer 
comprising 2 to 25% by weight, based on the amount of component (A1), of polyamide 6 component and 98 to 
so 75% by weight, based on the amount of component (A1), of polyamide 66 component, and 

(B) 5 to 60% by weight, based on the total amount of components (A1) and (B), of an inorganic filler. 

2. A composition as claimed in claim 1 , which comprises 65 to 80% by weight, based on the total amount of compo- 
nents (A1) and (B). of said polyamide copolymer (A1) and 20 to 35% by weight, based on the total amount of com- 

55 ponents (A1 ) and (B), of said inorganic filler (B). 

3. A composition comprising: 

(A) 100 parts by weight of a polyamide resin mixture comprising: 
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(A1) 90 to 70% by weight, based on the total amount of components (A1) and (A2), of a polyamide copol- 
ymer comprising 2 to 25% by weight, based on the amount of component (A1). of polyamide 6 component 
and 98 to 75% by weight, based on the amount of component (A1), of polyamide 66 component, and 
(A2) 10 to 30% by weight, based on the total amount of components (A1) and (A2). of polyamide 12 resin; 
and 

(B) 5 to 150 parts by weight of an inorganic filler. 

4 A composition as claimed in claim 3, wherein said polyamide resin mixture (A) comprises 75 to 85% by weight, 
based on the total amount of components (A1) and (A2). of said polyamide copolymer (A1) and 15 to 25% by 
weight, based on the total amount of components (A1) and (A2). of said polyamide 12 resin (A2). 

5. A composition as claimed in claim 3 or claim 4, which comprises 1 00 parts by weight of said polyamide resin mix- 
ture (A) and 25 to 55 parts by weight of said inorganic filler (B). 

6. Use of a composition as claimed in any preceding claim as an injection welding material. 

7. An article comprising at least two molded parts bonded together by a composition as claimed in any of claims 1 to 
5. 

8. An article as claimed in claim 7, which is hollow. 
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FIG. 2 (a) 
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FIG . 3 
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Polyamkte resin composition for use as injection welding material 



(54) 

(57) An injection welding material comprising: (A) 
40 to 95% by weight of a polyamide copolymer compris- 
ing 2 to 25% by weight of polyamide 6 component and 
98 to 75% by weight of polyamide 66 component and 
(B) 5 to 60% by weight of an inorganic filler; and an 
injection welding material comprising: (A) 100 parts by 
weight of a polyamide resin mixture comprising: (A1) 90 
to 70% by weight of a polyamide copolymer comprising 
2 to 25% by weight of polyamide 6 component and 98 to 
75% by weight of polyamide 66 component and ( A2) 1 0 
to 30% by weight of polyamide 1 2 resin and (B) 5 to 1 50 
parts by weight of an inorganic filler. 
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